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when inoculated subcutaneously. When mice were inoculated intraperi
toneally with large doses death resulted, and the bacilli were present in the 
blood and the spleen. Passage through ten mice failed to increase the 
virulence of the organism, and even intraperitoneal inoculations from mouse 
to mouse with blood and spleen pulp failed to make the organism pathogenic 
by subcutaneous inoculation. The same culture failed to cause any evidence 
of illness in two pigs, one of which was inoculated intravenously and the 
other fed. 

The virulence of the twenty-two different strains was tested by the 
inoculation of mice. In no case did subcutaneous inoculations cause death; 
but twelve of the strains proved fatal by intraperitoneal inoculation, death 
taking place in from two to three days. (Pokschischewsky, Arbeit. a. d. 
Kaiserl. Gesundheitsamte, Vol. XLVI!., NO.4, June 19J4, pp. 541-590.) 

THE DISINFECTION OF HIDES INFECTED WITH 
ANTHRAX SPORES. 

THIS paper contains an account of a number of bacteriological tests carried 
out with hides infected with anthrax, after these had been subjected to 
various disinfecting proceSses, especially those of Seymour-Jones and 
Schattenfroh. These methods have previously been tested by various 
investigators, but the lack of concordance in their results warranted a further 
inquiry as to their efficiency. 

The hides used in the experiments were infected artificially, and the 
following experimental procedure was adopted. In the preliminary tests the 
effects of a number of germicidal solutions were tested upon artificial cultures 
with and without the addition of organic matter. In these tests glass rods, 
which were etched at one end to enable the cultures to adhere to the glass', 
were dipped into suspensions of the organisms used in the test, and when 
these had become dry they were transferred to tubes containing the disinfec
tants, and left for varying lengths of time. 

In testing liquids containing mercury it was found necessary to neutralise 
the disinfectant before making subcultures with the materials on the rods. 
This was done by immersing the rod in a solution of a sulphide, such as 
sulphuretted hydrogen. 

In the first experiment the suspension was made from an anthrax culture 
two weeks old, which contained a large number of spores. Perchloride of 
mercury in a I in 5000 solution with and without the addition of I per cent. 
formic acid, and 5 per cent. phenol were the disinfectants used. The rods 
carrying the culture were exposed to these solutions for twenty-four or forty
eight hours. The results showed that the mixture of mercury and formic 
acid was efficient under the conditions of the experiment in twenty-four hours, 
while mercury alone was not The carbolic acid solutions were found to be 
inefficient, even after forty-eight hours' exposure. 

In the second experiment organic matter, in the form of defibrinated blood, 
was added to the disinfectants in the proportion of 10 per cent. 

The results in this case indicated that in the presence of the percentage of 
blood mentioned anthrax spores are not destroyed by I in lOOO perchloride 
of mercury alone, nor by I in 5000 perchloride solution with I per cent. formic 
acid, after an exposure of two hours. Mercury in a strength of I in 2000 

with I per cent. formic acid is effective in that period of time. The two 
solutions which failed to sterilise in two hours proved efficient when the 
exposure was twenty-four hours. 
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The foregoing experiments were carried out with a strain of the anthrax 
bacillus which when tested by animal inoculation was found to have a very 
low degree of virulence, and on this account a different and more virulent 
strain was used in the subsequent experiments. 

This strain was more resistant to the action of disinfectants, and the 
original series of experiments was repeated. 

Perchloride of mercury in a J in 4000 dilution with I per cent. formic 
acid added was effective in twenty-four hours for the destruction of anthrax 
spores when no organic matter was present; but the addition of defibrinated 
blood rendered this mixture ineffective. 

The age of the culture appeared to play an important part in determining 
the disinfecting power of various mixtures, and it was found to be advisable to 
use agar cultures of about three weeks old when ascertaining the resistance 
offered by spores. Younger sporulating cultures yielded inconstant results. 

It was found necessary to use a I in 1000 solution of perchloride of 
mercury with I per cent. formic acid, and expose the culture to this for 
twenty-four hours when 10 per cent. blood was present, in order to ensure 
the destruction. of the spores. 

In the preliminary experiments with hide, a drop of rabbit blood was 
mixed with a loopful of suspension of anthrax spores on the hair side of the 
hide. Some of the pieces of hide so prepared were dried at 3 f c. for 
twenty-three hours, and then kept at room temperature until required, and 
others were dried for three days in a sulphuric acid desiccator at 10° C. and 
in a vacuum of about 6 cm. of mercury. 

Guinea-pigs were inoculated with clots from the pieces of hide, and in 
neither case did infection result. There appeared to have been some loss of 
virulence of the spores. In view of the statement of Roos that rabbit blood 
is bactericidal for anthrax bacilli, a further number of pieces of hide were 
prepared, using guieea-pig blood in the place of rabbit blood. Even in these 
experiments it was found that the virulence of the organisms was less than 
that of the original culture. The virulence of the strain was therefore 
exalted by successive inoculations until it proved fatal for the guinea-pig by 
subcutaneous inoculation in thirty-six hours. 

Pieces of hide were prepared in the manner above described, using guinea
pig blood, and each piece was placed in 25 cc. of disinftctant for twenty-four 
hours, and then soaked in saturated salt sOlution for twenty-four hours. 
At the end of that time the clots were scraped off, and guinea-pigs were 
inoculated. 

It was found that perchloride in a I in 4000 solution with J per cent. of 
formic acid1 was efficient, while a dilution of 1 in 5000 mercury was not. 
Nine animals were then inoculated, eight each with one clot, and one with 
two clots treated in the I in 4000 solution. All survived except that which 
had received the two clots, and in that case death occurred on the fifth dav, 
while the control guinea-pig died within forty-eight hours. Further series of 
experiments along the same lines confirmed the re~ults first obtained. 

In order to ascertain whether the process would adversely affect the hides 
from the point of view of the tanner, pieces were subjected to the Seymour
Jones method, using dilutions of perchloride of mercury of I in 4000, and I 

in 2500 with J per cent. of formIC acid. When the hair was removed the 
hide was found to be very much blackened, but when the tanning processes 
were completed this was not evident. 

It was at this point in the experiments that the author's attention was 
drawn to Sevcik's experiments, by which he showed that it was necessary to 
neutralise the disinfectant before attempting to ascertain whether the spores 
were killed or not. He states that sulphuretted hydrogen is not efficient for 
that neutralisation, and adyises that sodium sulphide be used, the exposure 
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to it being for two hours. In view of the fact that the hair is removed from 
the hides by means of this salt by many tanners, its use appeared to be reason
able for the purpose of neutralisation. 

In the new experiments the pieces of hide were prepared as before, except 
that they were dried at 45 0 c., and were subjected to a I per cent. solution 
of sodium sulphide for one hour. Two out of six guinea-pigs inoculated 
lived; one in which the perchloride was I in 1000 and the other I in 2500. 
Other guinea-pigs inoculated with material treated in the same way died. 

In another series of experiments no blood was used. The pieces of hide 
were placed in a rather dense suspension of anthrax spores with the hair side 
down. Aftey soaking in this for ten minutes they were were placed in Petri 
dishes with the hair side up, llnd allowed to dry fora few minutes. Then 
. I cc. of the spore suspension was dropped on each piece, and they were 
allowed to stand at room temperature for an hour. They were then dried at 
45 0 C. for two days. The guinea-pigs were inoculated with hair and the 
underlying parts of the hide which were scraped off. The great majority of 
them died; but there ap.peared to be some difference in virulence betw{ en 
the cultures used in the experiments, which were derived from different 
guinea-pigs. 

Series of experiments were carried out in which varying intervals were 
allowed to elapse between the process of disinfection and neutralisation of 
the disinfectant, but the results obtained were very variable. It is 
suggested that variation in the extent of infection of the hides was responsible 
for these irregular results. 

All the experiments in which the method described by Schattenfroh 
was tested were carried out at room temperature. At higher temperatures 
a smaller proportion of hydrochloric acid and a shorter exposure is necessary, 
but owing to the difficulty of maintaining higher temperatures such conditions 
were thought to be of little practical value. 

The method consists in immersing the hides in solutions of hydrochloric 
acid and salt. For experiments at room temperature the acid should be of a 
2 per cent. strength and the Slit 10 per cent., the exposure being for forty
eight hours. 

A number of tests upon the same lines as those carried out with the per
chloride method were made, both with simple cultures and with pieces of 
infected hide. Series of tests were also made using varying percentages of 
hydrochloric acid and salt, and in every case the resulls of the Schatlenfroh 
method were superior to those of the Seymour-Jones method, the superiority 
being very marked. 

As far as could be judged the process does not react injuriously on the 
hides from the tanner's point of view. Among other tests made were some 
in which 2·5 per cent. f,Jrmalin and 5 per cent. carbolic acid were used. 
The former was found to be bac.teriologically efficient, but it rendered tanning 
impossible. The latter was not efficient as a disinfectant. (Tilley, Journal 
Agric. Researcll. Dept. if A gric. , Vol. IV., No. I, 15th April 19 1 5, pp. 65-92.) 
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